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( 54 ) [TITLE OF THE INVENTION] Traffic Load Distribution Method 
for a Mobile Communication System 

(57) [ABSTRACT] 

[Taslc] To provide a traffic load distribution method for a 
mobile communication system capable of distributing traffic 
that is concentrated in a particular base station to other base 
stations . 

[Means] Base stations 20 and 21 are provided with means 25 for 
detecting a state of traffic concentratio^that exceeds the 
stipulated number of channels that are capable of performing 
communication due to terminal devices 3 7 to 41 becoming 
concentrated in a communication area 28 created by a host base 
station 21 and control means 26 for giving instructions to lower 
control channel signal levels of the host base station 21 when 
the above detection is made and to raise the signal levels to 
the peripheral base station 20 or alternatively to raise signal 
levels in accordance with an instruction from the peripheral 
base station 20. The system is structured such that signal 
levels of the base station 21, which is in a state of traffic 
concentration/ are lowered so that the communication area is 
contracted as is shown by 34; levels of the peripheral base 
station 20 are raised so that the communication area is enlarged 
as is shown by 33; and the terminal devices 37 and 38 which had 
hitherto received control channel signals of the base station 



21 are placed in the communication area 33 so as to receive the 
signals of the base station 20. 

[CLAIM(S) ] 

[Claim 1] A traffic load distribution method for a mobile 
communication system that distributes traffic concentrated in 
one base station to another base station, wherein 
a host base station is provided with: 

traffic concentration detection means for detecting a state 
of traffic concentration in which a stipulated number of 
channels that are able to perform communication is exceeded due 
to terminals becoming concentrated in a communication area 
created by the host base station; and 

transmission output control means for lowering control 
channel signal levels of the host base station when a state of 
traffic concentration is detected and issuing instructions to 
raise control channel signals in peripheral base stations, as 
well as performing control to raise the control channel level 
signals in accordance with such an instruction from a peripheral 
base station, and wherein 

the raising and lowering of the control channel signal 
levels is performed such that terminals that are adjacent to 
a communication area of a peripheral base station while located 
within the communication area of the host base station are placed 
in the communication area of the peripheral base station. 
[Claim 2] The traffic load distribution method for a mobile 
communication system according to claim 1, wherein, instead of 
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the transmission output control means ^ there is provided a 
regulating signal transmission means that, when the state of 
traffic concentration is detected, transmits to a waiting 
terminal a regulating signal informing that a particular base 
station cannot be used. 

[Claim 3] The traffic load distribution method for a mobile 
communication system according to claim 1, wherein, instead of 
the transmission output control means, there is provided 
control channel activating and deactivating means that, when 
the state of traffic concentration is detected, stops control 
channel signals during transmission. 

[Claim 4] The traffic load distribution method for a mobile 
communication system according to any of claims 1 to 3, wherein 
the traffic concentration detection means is provided with: a 
table for storing individual terminal numbers; storage control 
means for storing in the table individual numbers of terminals 
for which a call loss has been generated such that none are 
duplicated; and determining means for determining that a state 
of traffic concentration exists when the number of individual 
numbers stored in the table exceeds a set threshold value within 
a set time. 

[Claim 5] The traffic load distribution method for a mobile 
communication system according to any of claims 1 to 3, wherein 
concentration instruction means for issuing an instruction to 
the relevant base station to collect the individual numbers is 
provided in an exchange to which the base station is connected, 
and wherein the traffic concentration detection means is 
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provided with: notification request control means for attaching 
to notification information in accordance with the collection 
instruction an individual number notification request and 
transmitting this to a terminal; and determination means for 
counting individual numbers that are reported in accordance 
with the notification request and determining that a state of 
traffic concentration exists when the count number exceeds a 
set threshold value within a set time. 

[Claim 6] The traffic load distribution method for a mobile 
communication system according to any of claims 1 to 3/ wherein 
registration instruction means for issuing an instruction to 
register an optional area within a comprehensive call area as 
a false area is provided in an exchange to which the base station 
is connected, and wherein the traffic concentration detection 
means is provided with: alteration means for altering a 
comprehensive call area number to a false comprehensive call 
area number that is different from the comprehensive call area 
number in accordance with the registration instruction; and 
determination means for counting the number of position 
registration requests from terminals that have received the 
false comprehensive call area numbers and determining that a 
state of traffic concentration exists when the count number 
exceeds a set threshold value within a set time, 
[Claim 7] The traffic load distribution method for a mobile 
communication system according to claim 6, wherein the 
alteration means alters the comprehensive call area number to 
a false comprehensive call area number by altering the bit length 
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of the comprehensive call area number. 

[Claim 8] A traffic load distribution method for a mobile 
communication system in which a high output base station that 
creates a large communication area is connected to an exchange, 
wherein 

the exchange is provided with group control means that forms 
a plurality of base stations whose areas overlap each other into 
one group, and issues an instruction to set at maximum a control 
channel level of one base station within each group to base 
stations that have available communication channels with the 
instruction requiring that areas of base stations whose control 
channel levels have been set at maximum in adjacent groups are 
not adjacent to each other, 

and the base stations are provided with: 

over channel limits notification means for notifying the 
group control means that a stipulated number of communication 
channels in one area are all in use; and 

transmission output control means that, when the 
communication channels are all in use, lowers control channel 
signal levels and sets at maximum control channel signal levels 
in accordance with an instruction from the group control means 
to set the control channel signal levels at maximum. 
[Claim 9] The traffic load distribution method for a mobile 
communication system according to claim 8, wherein, instead of 
the transmission output control means, there is provided 
regulating signal transmission means that, when all of the 
communication channels are in use, transmits to a waiting 
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terminal a regulating signal informing that a particular base 
station cannot be used. 

[Claim 10] The traffic load distribution method for a mobile 
communication system according to claim 8, wherein^ instead of 
the transmission output control means, there is provided 
control channel activating and deactivating means that, when 
all of the communication channels are in use, stops control 
channel signals during transmission. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field] 

The present invention relates to a traffic load 
distribution method for a mobile communication system. This 
traffic load distribution method for a mobile communication 
system is particularly applicable to a personal handyphone 
system (PHS) . In PHS, the number of communication channels of 
a single base station is regulated by a legal standard to be 
three. Therefore, cases occur when communication is not 
possible in areas where a large number of people are concentrated. 
Therefore, a method is required that can cover communication 
in areas such as this. 
[0002] 

[Related Art] 

A description will now be given of the structure of a PHS 
system shown in Fig. 16. In Fig. 16, the symbol 1 indicates 
a PHS exchange that is connected to a public telephone network 
2. The symbols 3, 4, and 5 are a plurality of base stations 
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(CS) that are connected by cable to the PHS exchange 1. Each 
base station uses transmitted radio waves to create the 
respective communication areas 6, 1 , and 8 that have an area 
of approximately 100 to 200 m. 
[0003] 

An unillustrated mobile telephone (referred to below as a 
terminal) performs communication with another terminal when it 
is located in one of the communication areas 6, 7^ or 8 by 
selecting the highest level control channel signal that is 
transmitted from the respective base stations 3, 4, and 5 and 
performing signal transmission and reception via the selected 
base station (i.e. one of 3, 4^ or 5). 
[0004] 

[Problem to be Solved by the Invention] 

It should be noted that in the above described PHS, only 
three communication channels are allowed for each base station 
leading to the problem of cases occurring in which traffic 
becomes concentrated and communication becomes impossible in 
areas where a large number of people are gathered. 
[0005] 

For example, in Fig. 17; in which the terminals 10 to 18 
have been inserted in the respective areas 6 to 8 of Fig. 16, 
if the three terminals 12, 13, and 14 located in area 7 perform 
signal transmission and reception via the second base station 
4, the other two base stations 15 and 16 located in the same 
area 7 are unable to perform signal transmission and reception. 
[0006] 
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In order for the other terminals 15 and 16 to perform signal 
transmission and reception via the other base stations 3. and 
5, they need to move in the direction of the areas 6 and 8 and 
move to a point where the levels of the control channel signals 
from the base stations 3 and 5 are higher than the level of the 
control channel signal from the base station 4 and then select 
a control channel signal from base station 3 or base station 
5. 

[0007] 

Normally, because the people holding the terminals 10 to 
18 are walking around, they do not become concentrated in a 
particular area so the traffic is distributed and the above 
described problem does not occur. However, at a racetrack or 
theater terminals become concentrated that are not accompanied 
by a movement to a particular area resulting in traffic becoming 
concentrated in a particular base station and creating the above 
described problem. 
[0008] 

The present invention was conceived in view of the above 
point and it is an aim thereof to provide a traffic load 
distribution method for a mobile communication system that is 
capable of distributing traffic that is concentrated in a 
particular base station to other base stations. 
[0009] 

[Means for Solving the Problem] 

Fig. 1 is a view of the principle behind the present 
invention. The traffic load distribution system for a mobile 
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communication system that is shown in Fig. 1 distributes traffic 
that is concentrated in one base station to other base stations. 
The present invention is characterized in that base stations 
20 and 21 are provided with traffic concentration detecting 
means 25 for detecting a state of traffic concentration that 
exceeds the stipulated number of channels that are capable of 
performing communication due to terminal devices 37, 38, 39, 
40, and 41 becoming concentrated in a communication area 28 
created by the host base station 21 and transmission output 
control means 26 for giving instructions to lower control 
channel signal levels of the host base station 21 when a state 
of traffic concentration is detected and to raise the control 
channel signal levels to the peripheral base station 20, or 
alternatively, for performing control to raise control channel 
signal levels in accordance with a previous instruction from 
the peripheral base station 20. The system is structured such 
that the levels of the control channel signals are lowered or 
raised so that the terminals 37 and 3 8 that are inside that part 
of the communication area 28 of the host base station 21 that 
is close to the communication area 2 7 of the peripheral base 
station 20 are inside the communication area 33 of the peripheral 
base station 20. 
[0010] 

Namely, by lowering the level of the control channel signals 
of the base station 21 that is in a state of traffic concentration, 
the communication area is contracted as indicated by the oval 
34 shown by the broken line; and by raising the level of the 
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control channel signals of the peripheral base station 20 that 
is in a state of traffic concentration^ the communication area 
is expanded as indicated by the oval 33 shown by the broken line, 
resulting in the terminals 37 and 38 that had hitherto received 
the control channel signals of the base station 21 entering in 
the communication area 33 and receiving the control channel 
signals of the base station 20 • 
[0011] 

[Embodiment (s ) of the Invention] 

A description will now be given of the embodiments of the 
present invention with reference made to the drawings. Fig. 
2 is a view for describing the traffic load distribution method 
in the PHS according to the first embodiment of the present 
invention. Note that the public telephone network shown in Fig. 
16 has been omitted from Fig. 2. 
[0012] 

In Fig. 2 , the symbols 20, 21 , 22 , and 23 indicate a plurality 
of base stations. As is shown in Fig. 3, each base station is 
provided with the transmission output control section 26 and 
the traffic concentration detecting section 25 that are feature 
elements of the present invention. 
[0013] 

The traffic concentration detection section 25 detects when 
a predetermined quantity of traffic that exceeds the stipulated 
number of channels capable of being used for communication (i.e. 
three channels) is concentrated in a particular base station 
due to the concentration of terminals in a single communication 
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area created by the base station. 
[0014] 

The transmission output control section 26 controls the 
strength of the level of control channel signals and issues 
instructions (a transmission output increase instruction) for 
the control channel signal level of a base station detected to 
be in a state of traffic concentration to be lowered and the 
control channel signal levels of base stations peripheral 
thereto to be raised. In addition, it performs control to raise 
the control channel signal levels in accordance with a 
transmission output increase signal from another base station. 
[0015] 

For example, as is shown by the symbols 27, 28, 29, and 30 
in Fig. 2, when the respective base stations 20 to 2 4 create 
areas using control channel signals having the same level, then, 
for example, the terminals indicated by the symbols 36, 37, 38, 
39, 40, 41, and 42 might be concentrated in a predetermined area, 
as illustrated, with the terminals 37 to 41 being concentrated 
in area 28 created by the base station 21. 
[0016] 

In this case, as a result of the traffic concentration 
detection section 25 of the base station 21 detecting a state 
of traffic concentration, the transmission output control 
section 26 of the host base station 21 lowers the level of the 
control channel signals and, as is shown by the arrows 31 and 
32, issues an instruction to the peripheral base stations 20 
and 22 for the level of their control channel signals to be 
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raised. 
[0017] 

In accordance with this instruction/ the transmission 
output control sections 26 of the peripheral base stations 20 
and 22 raise the level of the control channel signals. As a 
result of the above control, the area 2 8 of the base station 
21 is reduced to the area shown by the symbol 34; and the areas 
27 and 29 of the base stations 20 and 22 are enlarged to the 
areas shown by the symbols 33 and 35. 
[0018] 

Moreover / out of the terminals 37 to 41 that were located 
in the area 28 before the level control was performed, if the 
terminals 37, 40, and 41 that were below the signal level at 
which they can maintain a state of call readiness are placed 
in the areas 33 and 35 that were enlarged by the raising of the 
levels, they may select the control channel signals of the base 
stations 20 and 22 created by the areas 33 and 35. 
[0019] 

As a result, the traffic that had been concentrated in the 
base station 21 is able to be distributed to the peripheral base 
stations 20 and 22 and the terminals 37, 40, and 41q that had 
not been able to perform communication are placed in a state 
where they can perform communication. 
[0020] 

Next, the methods of the first to third aspects of the 
present invention in which the traffic concentration detection 
section 25 detects the above described traffic concentration 
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states will be described. In the first method, when a call loss 
in which a call is cut off at a base station is generated by 
the blocking of a control channel signal, the base station that 
performed the call loss stores the terminal number (referred 
to below as the ID ) , which is a number peculiar to that particular 
terminal. Thereafter, if a call loss is generated, the base 
station ignores the same ID and counts up the number of stored 
IDs while storing different IDs that have generated new call 
losses. If the count number exceeds a predetermined threshold 
value within a predetermined time, it is determined that a state 
of traffic concentration exists. 
[0021] 

Namely, as is shown in Fig. 4, the traffic concentration 
detection section 25 is provided with an ID storage control 
section 45, a call loss number table 46 for storing IDs via the 
control of the ID storage control section 45, and a determination 
section 47 for counting up the number of IDs stored in the call 
loss table 4 6 and determining that a state of traffic congestion 
exists when the count number exceeds a predetermined threshold 
value, for example, "4" within a predetermined time. 
[0022] 

In this type of structure, as is shown by the symbol 48 in 
Fig. 5, if a terminal having the ID "111 11111" makes a link 
channel probability request to a base station in which three 
subscribers are already communicating, a call loss is generated. 
Therefore, as is shown by the symbol 50, the ID storage control 
section 45 registers the ID "11111111" in the call loss number 
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table 46. At this time^ as is shown by the symbol 51^ a denial 
of a link channel allocation is made for the terminal having 
the ID "11111111". 
[0023] 

It is nowassumed that different IDs "22222222", "33333333", 
and "44444444" have also been registered in the same way as this . 
Here, the ID storage control section 45 makes no alteration to 
the call loss number table 46 no matter how many times a 
transmission is made from a terminal having an ID already 
registered in the call loss number table 46. 
[0024] 

Next, as is shown by the symbol 52, when a terminal having 
the ID "55555555" makes a link channel probability request, as 
is shown by the symbol 53, the ID "55555555" is registered in 
the call loss number table 46; and as is shown by the symbol 
54, it is assumed that a denial of a link channel allocation 
is made for the terminal having the ID "11111111". 
[0025] 

In this case, because the ID count number in the 
determination section 4 7 exceeds the set threshold value of "4" 
to reach "5", it is determined that a state of traffic 
concentration exists and the state of traffic concentration is 
detected. 
[0026] 

The second method will now be described. As is shown in 
Fig. 6, the maintenance center 57 of the PHS exchange to which 
the base station 21 is connected is provided with an ID 
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collection instruction section 58 for issuing an instruction 
to the base station 21 for the base station 21 to collect terminal 
IDs (i.e. an ID collection instruction). 
[0027] 

The base stations are also provided with an ID notification 
request control section 59 for attaching ID notification 
requests to notification information and transmitting this to 
terminals in a call-ready state in accordance with the ID 
collection instruction; and with a determination section 60 for 
counting the number of IDs about which it receives notification 
in accordance with the ID notification request^ and determining 
that a state of traffic congestion exists when the count number 
exceeds a predetermined threshold value within a predetermined 
time. 
[0028] 

In this type of structure, as is shown by the symbol 61 in 
Fig. 1, the ID collection instruction section 58 of the 
maintenance center 57 sends the ID collection instruction shown 
by the symbol 62 to the base station 21 that creates the area 
for which traffic concentration is predicted. 
[0029] 

As a result, as is shown by the symbol 63 , the ID notification 
request control section 59 of the base station 21 attaches an 
ID information request to notification information and 
transmits it to the plurality of terminals in call waiting states 
that are located within the areas of the base station 21. 
[0030] 
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In accordance with this request, the IDs that are sent from 
the respective terminals and are shown by the symbol 63 are 
counted by the determination section 64. If this count number 
exceeds a set threshold value within a predetermined time, as 
is shown by the symbol 65, then, as is shown by the symbol 66, 
a state of traffic concentration is detected by determining that 
a state of traffic concentration exists. 
[0031] 

The third method will now be described . This method employs 
position registration areas (comprehensive call areas). 
Comprehensive call areas are the large areas 7 8 and 85 comprising 
the area groups 73 to 7 7 and 82 to 84 of the plurality of base 
stations 68 to 72 and 79 to 81 shown in Fig. 8 . The comprehensive 
call areas are provided in order to decide which region the PHS 
exchange 1 should call when it receives an incoming signal from 
an unillustrated public telephone network. 
[0032] 

Normally, the terminal 87 stores comprehensive call area 
numbers from the contents of the notification information when 
its power is turned on and sends position registration requests 
to the base station 70. As a result, the comprehensive call 
area 78 for calling the terminal 87 from the PHS exchange 1 is 
set. 
[0033] 

At this time, a position registration request is not 
performed no matter where the terminal 87 moves to inside the 
comprehensive call area 78. The next time the position 



16 



registration is performed is when the terminal 87 leaves the 
comprehensive call area 78 and enters the different 
comprehensive call area 85, namely, at a time when the 
comprehensive call area number of the notification information 
changes from the one stored in the terminal 87, 
[0034] 

The comprehensive call area numbers of the notification 
information sent from the base stations 68 to 72 in the same 
position registration area 7 8 are all the same. Therefore, the 
terminal 87 does not make a position registration request • 
[0035] 

Therefore, as is shown in Fig. 9, in the third method, inside 
the comprehensive call area 105 created by the area group 97 
to 104 of the terminals 89 to 96, the areas 100 and 101 where 
there is a likelihood of terminals being concentrated are given 
the false appearance of being a different comprehensive call 
area (referred to below as a false area and indicated by the 
symbol 106). When a terminal moves to the false area 106, a 
position registration request is sent and if the number of sent 
position registration requests exceeds a set threshold value 
within a predetermined time, then it is determined that a state 
of traffic concentration exists. 
[0036] 

As is shown in Fig. 10, in order to realize this method, 
a structure is employed in which a false area registration 
instruction section 108 is provided in the PHS exchange 1, and 
a comprehensive call area number alteration section 109 and a 
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determination section 110 are provided the traffic 
concentration detection section 25 of the base stations 92 and 
93. 

[0037] 

As is shown in Fig, 9^ the false area registration 
instruction section 108 issues false area registration 
instructions to the base stations 92 and 93 that create the areas 
100 and 101 that are to be made into the false area 106. 
[0038] 

The comprehensive call area number alteration section 109 
alters comprehensive call area numbers in accordance with false 
area registration instructions. This alteration processing 
will now be described while referring to Fig. 11. The 
comprehensive call area number alteration processing alters the 
length of comprehensive call area numbers contained in the 
notification information from the relevant base station. 
[0039] 

As is shown in Fig. 11 (a) , the structure of the transmission 
notification information has 9 bits of operator identification 
symbols shown by 112, n bits of comprehensive call area numbers 
shown by 112, 33-n bits of additional IDs shown by 114, and 
notification information shown by 115. The n bits of the 
comprehensive call area number length are shown in the 
notification information 115. 
[0040] 

For example, as is shown in Fig. 11 (b), the comprehensive 
call are number length in the notification information is shown 
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as = 16 bits, namely, the comprehensive call area number is 
"0000000000101010: binary" = "42: decimal". Normally, this 
comprehensive call area number would be known as "42", 
[0041] 

However, in a specific base station whose area is to be made 
into a false area, for example, as is shown in Fig. 11 (c), the 
comprehensive call area number length in the notification 
information is altered to 12 bits by the comprehensive call area 
number alteration section 109. As a result, the comprehensive 
call area number becomes "000000000010: binary" = "2: decimal". 
[0042] 

The determination section 110 determines that a state of 
traffic concentration exists when the number of position 
registration requests that are transmitted when terminals enter 
the false area 106 exceeds a set threshold value within a 
predetermined time. 
[0043] 

In this type of structure, as is shown by the symbol 61 in 
Fig. 12, the false area registration instruction section 108 
of the PHS exchange 1 sends a false area registration instruction 
shown by the symbol 118 to the base stations 92 and 93 that create 
the area for which traffic concentration is predicted. 
[0044] 

In accordance with this instruction, the comprehensive call 
area number alteration sections 109 of the base stations 92 and 
93 alter the comprehensive call area numbers. These altered 
comprehensive call area numbers are attached to notification 
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information and sent to a terminal, however, at this time, it 
will be assumed that the notification information of the base 
station 92 indicated by the symbol 119 is received by the 
plurality of terminals within the false area. 
[0045] 

In this case, as is shown by the symbol 120, each terminal 
detects the alteration of the position registration area (i.e. 
the comprehensive call area) and, as is shown by the symbol 121, 
stores the new comprehensive call area number "2" by making a 
position registration request to the base station 92. 
[0046] 

Moreover, the determination section 110 of the base station 
92 counts the number of position registration requests and 
detects that a state of traffic concentration exists by 
determining that a state of traffic concentration exists when 
the count number exceeds a set threshold value within a 
predetermined time. 
[0047] 

Next, a description will be given of the second embodiment 
while referring to Fig. 13 . Note that the same symbols are given 
to portions of the second embodiment shown in Fig. 13 that 
correspond to portions of the first embodiment shown in Figs. 
2 and 3 and a description thereof is omitted. 
[0048] 

The feature of the second embodiment shown in Fig. 13 is 
that a regulating signal transmission section 123 is provided 
in the base stations 20 to 23. The regulating signal 
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transmission section 123 transmits to a waiting terminal a 
regulating signal providing information that the relevant base 
station cannot currently be used when a state of traffic 
concentration is detected by the traffic concentration 
detection section 25. 
[0049] 

For example, if a state of traffic concentration is detected 
in the base station 21 shown in Fig. 2, the regulating signal 
transmission section 123 transmits regulating signals to the 
waiting terminals 28, 40, and41 informing them that the relevant 
base station 21 currently cannot be used. 
[0050] 

The terminals 28, 40, and 41 that receive the regulating 
signals switch to the control channels of the peripheral base 
stations 2 0 and 22. As a result, the traffic that had been 
concentrated in the base station 21 can be distributed to the 
peripheral base stations 20 and 22 
[0051] 

Next, a description will be given of the third embodiment 
while referring to Fig. 14 . Note that the same symbols are given 
to portions of the third embodiment shown in Fig. 14 that 
correspond to portions of the second embodiment shown in Fig. 
13 and a description thereof is omitted. 
[0052] 

The feature of the third embodiment shown in Fig. 14 is that 
a control channel on/off section 125 is provided in the base 
stations 20 to 23 . The control channel on/off section 125 turns 
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off the transmission of control channel signals that are 
transmitted from the relevant base station when a state of 
traffic concentration is detected by the traffic concentration 
detection section 25. In addition, it turns the transmission 
on again when no state of traffic concentration is detected. 
[0053] 

By forcibly stopping the transmission of control channel 
signals in this way, encouragement is given to waiting terminals 
to switch to control channels of another base station so as to 
achieve a distribution of traffic. 
[0054] 

Next, a description will be given of the fourth embodiment 
while referring to Fig. 15 . The fourth embodiment shown in Fig. 
15 is constructed with a group control section 133 and a group 
control data storage table 134 provided in the PHS exchange 126 
in a system that is formed by connecting high output base 
stations (CS) 127 to 132 to the PHS exchange 126, and by further 
providing an over channel limit notification section 141 and 
a transmission output control section 142 in each of the base 
stations 127 to 132. 
[0055] 

The high output base stations 127 to 132 are base stations 
having the areas 135 to 140 that cover a range with a radius 
of 1 to 1.5 km. In one base station, it is necessary to cover 
the 1 to 1.5 km radius range with the stipulated three 
communication channels (i.e. the three channels), however, 
because it is not possible to deal with all the traffic with 
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three channels^ the base stations are arranged close together 

so that a plurality of areas overlap. 

[0056] 

If this type of arrangement is employed, the control 
channels give rise to interference and become unable to perform 
normal transmissions to the terminals. Therefore, a structure 
is employed in which the base stations are synchronized so that 
interference is prevented. 
[0057] 

The group control section 133 forms a single group from three 
or more base stations whose areas overlap each other and sets 
the control channel level of one base station in each group at 
the maximum. The group control section 133 implements the 
maximum transmission output control so that this instruction 
to set the level at the maximum is performed such that the areas 
of the base stations having the maximum transmission output in 
adjacent groups are not adjacent to each other. In addition, 
the maximum transmission output instruction is performed for 
a base station that has an available communication channel. 
[0058] 

The group control data that is referred to in order for the 
maximum transmission output control to be performed is stored 
in Table 134. The group control data shows in which group a 
base station is located and also shows the sequence of base 
stations whose transmission output is to be set at the maximum 
in order to perform the maximum transmission output control. 
[0059] 
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The over channel limit notification section 141 notifies 
the group control section 133 that the entire three channels 
stipulated for one area are currently in use. The transmission 
output control section 142 controls the intensity of the level 
of the control channel signals and, when the stipulated three 
channels are all in use, lowers the level of the control channel 
signals and performs control to set at maximum the level of a 
control channel signal in accordance with a maximum 
transmission output instruction from the group control section 
133. 
[0060] 

In a structure such as this, let it be assumed that the first 
to third base stations 127 to 129 form the first group and the 
fourth to sixth base stations 130 to 132 adjacent to these form 
the second group. At this point, it will be taken that the 
transmission outputs of the second base station 128 and the fifth 
base station 131 are set at the maximum. 
[0061] 

Here, let it be assumed that three unillustrated within area 
136 are performing communication. The over channel limit 
notification section 141 notifies the group control section 133 
that the entire three channels stipulated for one area are 
currently in use. At this time, the transmission output control 
section 142 of the second base station 12 8 lowers the control 
channel level. 
[0062] 

By referring to the table 134, the group control channel 
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section 133 that receives this notification forms the area 135 
that is not adjacent to the area 139 of the fifth base station 
131 and also issues an instruction to set at the maximum the 
control channel level of the first base station 127 that has 
an available communication channel. In accordance with this 
instruction, the transmission output control section 142 of the 
first base station 12 7 sets the control channel level at the 
maximum. 
[0063] 

Thereafter, in the same manner, in the first and second 
groups, the maximum transmission output control is perfoinned 
resulting in the traffic being distributed. Instead of the 
transmission output control section 142, it is also possible 
to provided regulating signal transmission section 123 shown 
in Fig. 13 described in the second embodiment. 
[0064] 

In this case, when it is detected by the over channel limit 
notification section 141 that the entire three channels 
stipulated for one area are currently in use, the regulating 
signal transmission section 123 waits for a regulating signal 
informing it that the relevant base station cannot at this time 
be used and then transits this signal to the terminals. 
[0065] 

Furthermore, instead of the transmission output control 
section 142 , it is possible to provide the control channel on/off 
section 125 shown in Fig. 14 described in the third embodiment. 
In this case, when it is detected by the over channel limit 
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notification section 141 that the entire three channels 
stipulated for one area are currently in use, the control channel 
on/off section 125 turns off the transmission of control channel 
signals transmitted from the relevant base station. 
[0066] 

[Effects of the Invention] 

As has been described above, according to the present 
invention, the effect is achieved of being able to distribute 
traffic concentrated in a particular base station to other base 
stations. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a view showing the principle behind the present 
invention. 

Fig. 2 is a view for describing the PHS traffic load 
distribution method of the first embodiment of the present 
invention. 

Fig. 3 is a view showing the feature elements of a base 
station of the first embodiment shown in Fig. 2. 

Fig. 4 is a view of the first traffic concentration detection 
structure. 

Fig. 5 is a view for describing the sequence of the first 
traffic concentration detection operation. 

Fig. 6 is a view of the second traffic concentration 
detection structure . 

Fig. 7 is a view for describing the sequence of the second 
traffic concentration detection operation - 

Fig. 8 is an explanatory view of the position registration 
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areas (i.e. the comprehensive call areas). 

Fig. 9 is an explanatory view of the third traffic 
concentration detection structure. 

Fig. 10 is a structural view of the third traffic 
concentration detection operation. 

Fig. 11 is an explanatory view of the comprehensive call 
area number alteration processing. 

Fig. 12 is a view for describing the sequence of the third 
traffic concentration detection operation. 

Fig. 13 is a block diagram of the structure of a base station 
according to the PHS traffic load distribution method of the 
second embodiment of the present invention. 

Fig. 14 is a block diagram of the structure of a base station 
according to the PHS traffic load distribution method of the 
third embodiment of the present invention. 

Fig. 15 is a view of the system structure according to the 
PHS traffic load distribution method of the fourth embodiment 

of the present invention. 

f 

Fig. 16 is a view of the PHS system structure. 

Fig. 17 is a view for describing the conventional problems. 
[Description of the Reference Numerals] 
20, 21 Base stations 

25 Traffic concentration detection means 

26 Transmission output control means 

27, 28 Communication areas of the base stations 20 and 21 
33 Communication areas created when a control channel level 
is raised. 
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34 Communication areas created when a control channel level 

is lowered. 

36 to 41 Terminals 
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Fig. 7 
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Fig. 9 
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Fig. 10 
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108 FALSE AREA REGISTRATION INSTRUCTION SECTION 
BASE STATION 

109 COMPREHENSIVE CALL AREA NUMBER ALTERATION SECTION 

110 DETERMINATION SECTION 

25 TRAFFIC CONCENTRATION DETECTION SECTION 
Fig- 11 

COMPREHENSIVE CALL AREA NUMBER ALTERATION PROCESSING 
(a) 

112 OPERATOR IDENTIFICATION SYMBOL 

113 COMPREHENSIVE CALL AREA NUMBER 

114 ADDITIONAL ID 

115 NOTIFICATION INFORMATION 
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(b) 

NORMAL BASE STATION 

COMPREHENSIVE CALL AREA NUMBER = 42 
NOTIFICATION INFORMATION 

(COMPREHENSIVE CALL AREA NUMBER LENGTH =16) 
(C) 

PARTICULAR BASE STATION 
COMPREHENSIVE CALL AREA NUMBER = 2 
NOTIFICATION INFORMATION 

(COMPREHENSIVE CALL AREA NUMBER LENGTH = 12) 
Fig. 12 
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THIRD TRAFFIC CONCENTRATION DETECTION OPERATION SEQUENCE 
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BASE STATION BASE STATION BASE STATION 

PHS EXCHANGE: 1 

117 TRANSMIT TO AREA WHERE TRAFFIC CONCENTRATION IS PREDICTED 

118 FALSE AREA REGISTRATION INSTRUCTION 
NOTIFICATION INFORMATION 
NOTIFICATION INFORMATION 

120 POSITION REGISTRATION AREA ALTERATION DETECTION 

121 POSITION REGISTRATION REQUEST 

Fig. 13 

SECOND EMBODIMENT 
BASE STATION 

25 TRAFFIC CONCENTRATION DETECTION SECTION 
123 REGULATING SIGNAL TRANSMISSION SECTION 

Fig. 14 

THIRD EMBODIMENT 
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25 TRAFFIC CONCENTRATION DETECTION SECTION 

125 CONTROL CHANNEL ON/OFF SECTION 

Fig. 15 

FOURTH EMBODIMENT 
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133 GROUP CONTROL SECTION 

AREA AREA AREA AREA AREA AREA 
FIRST GROUP SECOND GROUP 

141 OVER CHANNEL LIMIT NOTIFICATION SECTION 

142 TRANSMISSION OUTPUT CONTROL SECTION 

Fig. 16 

PHS SYSTEM STRUCTURE 
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Fig. 17 

CONVENTIONAL PROBLEMS 

BASE STATION BASE STATION BASE STATION 
CONTROL CHANNEL CONTROL CHANNEL CONTROL CHANNEL 
AREA AREA AREA 



34 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-1 63435 

(43)Date of publication of application : 20.06.1997 



(51)lnt.CI. 




H04Q 7/28 
H04Q 7/36 




(21) Application number 

(22) Date of filing: 


07-324137 
13.12.1995 


(71) Applicant 

(72) Inventor : 


FUJITSU LTD 
MATSUMURAGAKUO 



(54) TRAFFIC LOAD DISTRIBUTING METHOD FOR MOBILE COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a traffic load 
distributing method for mobile communication system by 
which the traffic concentrated at a specified base station 
can be distributed to other base stations. 
SOLUTION: Base stations 20 and 21 are provided with a 
means 25 for detecting the state of concenjratpd traffic 
exceeding a specified speech enable channel caused by the 




40 \ 



2S: 



36 :«:;:« 



concentration of terminal equipment 37-41 into a formed 
speech area 28 of present base station 21 and control 
means 26 for decreasing the control channel signal level of 
present base station 21 at the time of that detection,, 
instructing the increase of signal level to peripheral base 
stations 20 and increasing the signal level corresponding to 

the instructions from the peripheral base stations 20. Then, the speech area is reduced as shown 
by 34 by lowering the signal level of base station 21 in the state of concentrating traffic, and the 
speech area is extended as shown by 33 increasing the level of peripheral base stations 20. Thus, 
the terminal equipment 37 and 38, which receive the control channel signal of base station 21 up 
to the moment, can enter the speech area 33 to receive the signal of base station 20. 



LEGAL STATUS 



http://wwwl9.ipdLjpo.go.jp/PAl/result/detail/main/wAAAvXaaBwDA409163435Pl.htm 5/21/04 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl jpo.gojp/PAl/result/detail/main/wAAAvXaaBwDA^ 



5/21/04 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a traffic load distribution method in the migration communication system which 
distributes the traffic concentrated on one base station to other base stations. A traffic intensive detection 
means to detect the traffic concentration condition exceeding the channel by a terminal focusing on the 
message area which a self-base station forms which can be convention talked over the telephone, While 
lowering the control channel signal level of this self-base station at the time of this traffic concentration 
condition detection A transmitting output-control means to perform control which performs the 
directions which raise control channel signal level to a circumference base station, and raises this control 
channel signal level according to these directions fi-om a circumference base station is provided in a base 
station. The traffic load distribution method in the migration communication system characterized by 
performing taking up and down of said control channel signal level so that the terminal of the message 
area neighborhood of said circumference base station in the message area of said self-base station may 
enter in the message area of this circumference base station. 

[Claim 2] The traffic load distribution method in the migration communication system according to 
claim 1 characterized by providing a regulation signal transmitting means to await the regulation signal 
which tells that use of an applicable base station is impossible instead of said transmitting output-control 
means when said traffic concentration condition is detected, and to transmit to a terminal. 
[Claim 3] The traffic load distribution method in the migration communication system according to 
claim 1 characterized by providing control channel ON / an off means to stop the control channel signal 
under transmission instead of said transmitting output-control means when said traffic concentration 
condition is detected. 

[Claim 4] The table on which the specific number of said terminal is memorized in said traffic intensive 
detection means, A storage control means to remember the specific number of a call loss generating 
terminal that the same thing does not lap on this table, The traffic load distribution method in migration 
communication system given in any of claims 1-3 characterized by providing and constituting a 
judgment means to judge with said traffic concentration condition when the number of the specific 
numbers memorized by this table exceeds a setting threshold in the setup time they are, 
[Claim 5] A collection directions means to perform collection directions of said specific number to this 
base station is prepared for the exchange by which said base station was connected. The report-request 
control means which puts the report request of a specific number on information information, and 
transmits said traffic intensive detection means to a terminal according to these collection directions. 
The number of specific numbers reported according to this report request is counted. The traffic load 
distribution method in migration communication system given in any of claims 1-3 characterized by 
providing and constituting a judgment means to judge with a traffic concentration condition when this 
number of counts exceeds a setting threshold in the setup time they are. 

[Claim 6] A registration directions means to give the registration directions which make false area 
arbitration area in general calling area to the exchange by which said base station was connected is 
established. A modification means to change said traffic intensive detection means into a different false 
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general calling area number from a general calling area number according to these registration 
directions, The number of location registration demands from the terminal which received this false 
general calling area number is counted. The traffic load distribution method in migration communication 
system given in any of claims 1-3 characterized by providing and constituting a judgment means to 
judge with a traffic concentration condition when this number of counts exceeds a setting threshold in 
the setup time they are. 

[Claim 7] The traffic load distribution method in the migration communication system according to 
claim 6 with which said modification means is characterized by changing into said false general calling 
area number by changing the bit length of said general calling area number. 

[Claim 8] It is a traffic load distribution method in the migration communication system to which the 
base station of the high power mold which forms large message area in the exchange was connected. 
Two or more base stations with which area laps mutually are made into one group. A group control 
means to perform the directions which make max control channel level of one base station in each group 
to the base station which has an opening in a message channel so that the area of the base station where 
a contiguity group's control channel level is made into max may not adjoin is provided in the exchange. 
A channel limit exaggerated notice means to notify that all the message channels of the number of 
conventions were buried in one area to this group control means, when these all message channels are 
buried, while lowering control channel signal level The traffic load distribution method in the migration 
communication system characterized by providing the transmitting output-control means which makes 
this control channel signal level max according to the directions which make max this control channel 
level from a group control means in a base station. 

[Claim 9] The traffic load distribution method in the migration communication system according to 
claim 8 characterized by providing a regulation signal transmitting means to await the regulation signal 
which tells that use of an applicable base station is impossible instead of said transmitting output-control 
means when said all message channels are buried, and to transmit to a terminal. 
[Claim 10] The traffic load distribution method in the migration communication system according to 
claim 8 characterized by providing control channel ON / an off means to stop the control channel signal 
under transmission when said all message channels are buried instead of said transmitting output-control 
means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the traffic load distribution method in migration 
communication system. Especially the traffic load distribution method in this migration communication 
system is applied to a Personal Handyphone System (PHS). The message channel per one base station is 
regulated by legal criteria with three channels, and the case where it cannot talk over the telephone 
generates PHS in the area in which many men gather. Then, the method which can cover a message in 
such an area is demanded. 
[0002] 

[Description of the Prior Art] The system configuration Fig. of PHS is shown in drawing 16 , and the 
explanation is given. The sign 1 shown in this drawing is the PHS exchange connected to the public 
network 2. 3, 4, and 5 are two or more base stations (CS) by which cable connection was made at the 
PHS exchange 1, and each forms the about 100-200m message area 6, 7, and 8 by the transmitted 
electric wave. 

[0003] The migration telephone (it is henceforth called a terminal) which is not illustrated is in any of 
that message area 6, 7, and 8 they are, the control channel signal of the highest level transmitted from 
each base stations 3-5 is chosen, and it telephones to a partner by performing dispatch/arrival through 
this selection base station (any of 3-5 are they?). 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in PHS mentioned above, there were few 
message channels per one base station as three channels, traffic concentrated and there was a problem 
which the case where it cannot talk over the telephone generates in the area in which many men gather. 
[0005] When three terminals 12, 13, and 14 which exist in each area 6-8 of drawing 16 in area 7 in 
drawin g 1 7 which filled in terminals 10-18 perform dispatch/arrival through the 2nd base station 4, it 
becomes impossible for example, for other two base stations 15 and 16 which exist in the same area 7 to 
perform dispatch/arrival. 

[0006] Other terminals 15 and 16 move in the area 6 and the eight directions, for performing 

dispatch/arrival through other base stations 3 and 5, and eyen the point with which a base station 3 or the 

level of 5 becomes high needs to move, and it is necessary to choose a base station 3 or the control 

channel signal of 5 from the level of the control channel signal of a base station 4. 

[0007] Since it is rare to concentrate on specific area since the person holding terminals 10-18 is in a 

walk time in the usual case, traffic is distributed and the problem mentioned above is seldom produced. 

However, at a stadium or a theater, a terminal without migration focuses on specific area, traffic will 

concentrate on a specific base station by this, and the problem mentioned above will arise. 

[0008] This invention is made in view of such a point, and aims at offering the traffic load distribution 

method in the migration communication system which can make other base stations distribute the traffic 

concentrated on the specific base station. 

[0009] 
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[Means for Solving the Problem] The principle Fig. of this invention is shown in drawing 1 . The traffic 
load distribution method in the migration communication system shown in this drawing It is what 
distributes the traffic concentrated on one base station to other base stations. The description of this 
invention A traffic intensive detection means 25 to detect the traffic concentration condition exceeding 
the channel by terminals 37, 38, 39, 40, and 41 focusing on the message area 28 which the self-base 
station 21 forms which can be convention talked over the telephone, While lowering the control channel 
signal level of the self-base station 21 at the time of traffic concentration condition defection A 
transmitting output-control means 26 to perform control which performs the directions which raise 
control channel signal level to the circumference base station 20, and raises control channel signal level 
according to directions of the point fi-om the circumference base station 20 is provided in base stations 
20 and 21. It is in having constituted so that taking up and down of control channel signal level might be 
performed so that the terminals 37 and 38 of the message area 27 neighborhood of the circumference 
base station 20 in the message area 28 of the self-base station 21 may enter in the message area 33 of the 
circumference base station 20. 

[0010] That is, by lowering the control channel signal level of the base station 21 of a traffic 
concentration condition, as the ellipse 34 of a broken line shows, message area is reduced. By raising the 
control channel signal level of the circumference base station 20, as the ellipse 33 of a broken line 
shows, message area is expanded. By this, the terminals 37 and 38 which had received the control 
channel signal of a base station 21 until now go into the message area 33, and come to receive the 
control channel signal of a base station 20. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawin g 2 is drawing for explaining the traffic load distribution method in PHS 
of the 1st operation gestalt of this invention. However, the public network 2 shown in drawing 16 in this 
drawing 2 was omitted. 

[0012] In. drawing 2 , signs 20, 21, 22, and 23 are two or more base stations, as shown in drawing 3 , 
possess the traffic concentration detecting element 25 and the transmitting output-control section 26 
which are the description element of this invention, and are constituted. 

[0013] It detects that the traffic of the predetermined number exceeding the channel (three channels) 
which can be convention talked over the telephone concentrated the traffic concentration detecting 
element 25 on the specific base station when a terminal focused on one message area which a base 
station forms. 

[0014] The transmitting output-control section 25 is controlled to control the strength of the level of a 
control channel signal, and to direct to raise control channel signal level to the circumference base 
station, while lowering the control channel signal level of the base station which detected the traffic 
concentration condition (increment directions in a transmitting output), and to raise control channel 
signal level according to the increment directions in a transmitting output fi-om other base stations. 
[0015] For example, it concentrates on a predetermined area so that the terminal shown with signs 36, 
37, 38, 39,. 40, 41, and 42 when each base stations 20-24 form area in drawin g 2 by the control channel 
signal of the same level, as signs 27, 28, 29, and 30 show may illustrate, and suppose that terminals 37- 
41 focused on the area 28 which a base station 21 forms by this. 

[0016] In this case, when the traffic concentration detecting element 25 of a base station 21 detects a 
traffic concentration condition, suppose that it directed to raise control channel signal level to the 
circumiference base stations 20 and 22 as the transmitting output-control section 26 of the self-base 
station 21 lowers control channel signal level and arrow heads 31 and 32 show. 
[0017] According to these directions, the transmitting output-control section 26 of the circumference 
base stations 20 and 22 raises control channel signal level. By the above control, the area 27 and 29 of 
narrowing and base stations 20 and 22 becomes large like the area shown with signs 33 and 35 like the 
area which the area 28 of a base station 21 shows with a sign 34. 

[0018] And if the terminals 37, 40, and 41 which awaited among the terminals 37-41 which existed in 
the area 28 before a level control, and were less than holding level go into the area 33 and 35 which 
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spread by level rise, they will choose the control channel signal of the base stations 20 and 22 which 
form the area 33 and 35. 

[0019] This can distribute the traffic which was being concentrated on the base station 21 to the 
circumference base stations 20 and 22, and the terminals 37, 40, and 41 which were not able to perform 
a message will be in the condition which can be talked over the telephone. 

[0020] Next, the approach by the 1st which detects the traffic concentration condition which the traffic 
concentration detecting element 25 mentioned above - the 3rd invention is explained. When the 1st 
approach memorizes the terminal equipment item number number (it is henceforth called ID) whose 
base station which carried out the call loss is the specific number of the terminal itself when the call loss 
fi-om which a call is cut by lock out of a control channel signal in a base station occurs and call loss 
occurs after that, the same ID ignores, and it counts the memorized number of ID, memorizing different 
ID which newly produced call loss. And when the number of counts exceeds a predetermined threshold 
in predetermined time, it judges with a traffic concentration condition. 

[0021] That is, if the number of ID memorized by ID storage control section 45, the call loss number 
table 46 which memorizes ID by control of ID storage control section 45, and this table 46 is counted to 
the traffic concentration detecting element 25 and this number of counts exceeds a setting threshold, "4", 
in the setup time to it as shown in drawin g 4 , the judgment section 47 judged to be a traffic 
concentration condition will be formed. [ for example, ] 

[0022] In such a configuration, if the terminal of ID "1 1 1 1 1 1 1 1" performs a link channel probability 
demand to the base station of 3 subscriber talk state as a sign 48 shows to drawin g_5 , since call loss will 
occur, as a sign 50 shows, ID storage control section 45 registers the ID "1 1 1 1 1 1 11" into the call loss 
number table 46. Under the present circumstances, as a sign 51 shows, link channel allocation refiisal is 
performed to the terminal of ID " 1 1 1 1 1 1 1 1 

[0023] Suppose that ID "22222222*' fi-om which others differ like this, "33333333", and "44444444" 
were registered. Here, even if dispatch is performed what times from the terminal of ID registered into 
the call loss number table 46, ID storage control section 45 does not change the call loss number table 
46. 

[0024] Next, as a sign 52 shows, when a link channel probability demand is performed from the terminal 
of ID "55555555", as the ID "55555555" shows with a sign 53, it registers with the call loss number 
table 46, and suppose that link channel allocation refiisal was performed to the terminal of ID 
"1 1 1 1 1 1 1 1" as a sign 54 showed. 

[0025] In this case, since the number of counts of ID in the judgment section 47 is set to "5" exceeding a 
setting threshold "4", it is judged with a traffic concentration condition and a traffic concentration 
condition is detected. 

[0026] The 2nd approach is explained. As shown in drawing 6 , ID collection directions section 58 
which directs to a base station 21 so that a base station 21 may collect ID of a terminal (ID collection 
directions) is formed in the maintenance center 57 of the PHS exchange to which the base station 21 was 
connected. 

[0027] Moreover, according to those ID collection directions, it awaits to a base station, and ID report- 
request control section 59 which carries ID report request at information information, and transmits at . 
the terminal of a condition, and the judgment section 60 judged to be a traffic concentration condition 
when the number of ID reported according to ID report request is counted and this number of counts 
exceeds a predetermined threshold in predetermined time are formed. 

[0028] In such a configuration, as a sign 61 shows to drawing 7 , ID collection directions section 58 of a 
maintenance center 57 sends out ID collection directions shown with a sign 62 to the base station 21 
which forms the area where traffic concentration is expected. 

[0029] By this, as a sign 63 shows, it exists in the area of a base station 21, and ID report-request control 
section 59 of a base station 21 awaits, puts on two or more terminals of a condition at information 
information, and transmits ID report request. 

[0030] The judgment section 60 counts ID shown with the sign 64 transmitted from each terminal 
according to this demand. As a sign 65 shows, when this number of counts is over the setting threshold 
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in predetermined time, a traffic concentration condition is detected by judging with a traffic 
concentration condition, as a sign 66 shows. 

[0031] The 3rd approach is explained. This approach uses location registration area (general caUing 
area). It is prepared in order to determine which area the PHS exchange 1 which received arrival of the 
mail from the public network which general calling area is the large area 78 or the thing of 85 which 
includes two or more base stations 68-72 shown in drawing 8 , the area 73-77 of 79-81, or 82 to 84 
group, and is not illustrated should just call. 

[0032] Usually, a terminal 87 memorizes a general calling area number from the contents of information 
information, when a power source is turned ON, and it transmits a location registration demand to a base 
station 70. The general calUng area 78 which calls a terminal 87 from the PHS exchange 1 by this is 
determined. 

[0033] At this time, even if a terminal 87 moves [ in the inside of the general calling area 78 ] where, it 
does not perform a location registration demand. Henceforth, the timing which performs location 
registration is a time of the general calling area number of information information differing from what . 
the terminal 87 has memorized, when the general calling area 78 is left and it goes into other general 
calling area 85. 

[0034] All the general calling area numbers of the information information transmitted from the base 
stations 68-72 in the same location registration area 78 are the same. For this reason, a terminal 87 
performs a location registration demand. 

[0035] Then, the 3rd approach is in the general calling area 105 formed of 97 to area 104 group pf 
terminals 89-96, as shown in drawing 9 . They are other general calling area (henceforth) in false about 
the area 100,101 which a terminal is likely to concentrate. When it is called false area, it pretends that a 
sign 106 shows and a terminal moves to that false area 106, a location registration demand is made to 
transmit, and when the number of these transmitting location registration demands exceeds a setting 
threshold in predetermined time, it is made to judge with a traffic concentration condition. 
[0036] In order to realize this approach, as shown in drawin g 10 , the false area registration directions 
section 108 is formed in the PHS exchange 1, and the general calling area changed-number section 109 
and the judgment section 1 10 are prepared and constituted in the traffic concentration detecting element 
25 of base stations 92 and 93. 

[0037] The false area registration directions section 108 performs false area registration directions to the 
base stations 92 and 93 which form the area 100,101 to make into the false area 106, as shown in 

drawin g 9 . 

[0038] The general caUing area changed-number section 109 changes a general calling area number 
according to false area registration directions. This modification processing is explained with reference 
to drawing 11 . General calling area changed-number processing changes the general calling area 
number length in the information information from an applicable base station. 

[0039] As shown in drawing 1 1 (a), the configuration of the transmitting information information on a 
terminal has been the information information shown by the 33-n-bit addition ID shown by the 
entrepreneur identification code of 9 bits shown by 1 12, the general calling area number of n bits shown 
by 1 13, and 1 14, and 115, and n bits of a general calling area number length are shown in the 
information information 115. 

[0040] For example, as shown in (b), general calling area number-length =16 bit is shown in information 

information, and suppose that the general calling area number was "0000000000101010:binary number'* 

= "42:decimal number." If it is usual, "42" of the general calling area number will be notified. 

[0041] However, by the general calling area changed-number section 109, as the area is shown in (c) in 

a specific base station to make into false area, the general calling area number length in information 

information is changed into 12 bits. By this, a general calling area number becomes 

"0000000000 10:binary number" = "the number of 2:10 **." 

[0042] The judgment section 1 10 judges with a traffic concentration condition, when the number of the 
location registration demands which have transmitted when a terminal goes into the false area 106 
exceeds a setting threshold in predetermined time. 
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[0043] In such a configuration, as a sign 61 shows to drawing 12 , the false area registration directions 
section 108 of the PHS exchange 1 sends out the false area registration directions shown with a sign 118 
to the base stations 92 and 93 which form the area where traffic concentration is expected. 
[0044] According to these directions, the general calling area changed-number section 109 of base 
stations 92 and 93 changes a general calling area number. Although this changed general calling area 
number is put on information information and transmitted to a terminal, suppose that two or more 
terminals included in false area received the information information on the base station 92 shown with 
a sign 1 19 in this case. 

[0045] In this case, each terminal detects modification of location registration area (general calling area), 
as a sign 120 shows, and it newly memorizes "2" of a general calling area number by performing a 
location registration demand to a base station 92, as a sign 121 shows. 

[0046] Moreover, the judgment section 1 10 of a base station 92 detects a traffic concentration condition 

by judging with a traffic concentration condition, when the number of location registration demands is 

counted and this number of counts exceeds a setting threshold in predetermined time. 

[0047] Next, the 2nd operation gestalt is explained with reference to drawing 13 . However, the same 

sign is given to the part corresponding to each part of the 1st operation gestalt shown in drawing^ and 

drawing 3 in the 2nd operation gestalt shown in di'awing 13 , and the explanation is omitted. 

[0048] The description of the 2nd operation gestalt shown in drawing 13 is having formed the regulation 

signal transmitting section 123 in base stations 20-23. When a traffic concentration condition is detected 

by the traffic concentration detecting element 25, the regulation signal transmitting section 123 awaits 

the regulation signal with which use of an apphcable base station tells that current is impossible, and 

transmits to a terminal. 

[0049] For example, in the base station 21 shown in drawin g 2 , supposing a traffic concentration 
condition is detected, the regulation signal transmitting section 123 will await the regulation signal with 
which use of the applicable base station 21 tells that the present is impossible, and it will transmit to 
terminals 28, 40, and 41 . 

[0050] Each terminals 28, 40, and 41 which received the regulation signal change to the control channel 

of the circumference base stations 20 and 22. This can distribute the traffic which was being 

concentrated on the base station 21 to the circumference base stations 20 and 22. 

[0051] Next, the 3rd operation gestaU is explained with reference to drawing 14 . However, the same 

sign is given to the part corresponding to each part of the 2nd operation gestalt shown in drawing 13 in 

the 3rd operation gestalt shown in drawing 14 , and the explanation is omitted. 

[0052] The description of the 3rd operation gestalt shown in drawing 14 is having formed control 

channel ON / OFF section 125 in base stations 20-23. Control channel ON / off section 125 makes off 

transmission of the control channel signal transmitted from the applicable base station, when a traffic 

concentration condition is detected by the traffic concentration detecting element 25. Moreover, when it 

comes to traffic concentration condition un-detecting, it sets to ON again. 

[0053] Thus, by suspending transmission of a control channel signal compulsorily, it awaits, the change 
of the control channel to other base stations is urged to a terminal, and distribution of traffic is aimed at. 
[0054] Next, the 4th operation gestalt is explained with reference to drawin g 15 . In the system which 
(base station CS) 127-132 of a high power mold are connected to the PHS exchange 126, and is 
constituted, the 4th operation gestalt shown in this drawing 1 5 forms the group control section 133 and 
the group control data storage table 134 in the PHS exchange 126, and prepares and constitutes the 
channel limit exaggerated notice section 141 and the transmitting output-control section 142 in each 
base stations 127-132 further. 

[0055] In the base stations 127-132 of a high power mold, it is a base station with the area 135-140 
which covers the range of 1-1. 5km radius. Although the range of 1-1. 5km radius must be covered by 
regular 3 message channels (three channels) in one base station, since traffic is not well sold for three 
channels, the base station has been densely installed so that two or more area may overlap. 
[0056] Moreover, since a control channel interferes, there is and it becomes impossible to transmit to a 
terminal normally when such installation is performed, it is constituted so that the synchronization 
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between base stations may be taken and interference may be prevented. 

[0057] The group control section 133 carries out the maximum transmitting output control which 
performs the directions which make one group three or more base stations with which area laps 
mutually, make max control channel level of one base station in each group, and are made into this max 
so that the area of the base station a contiguity group's maximum transmitting output may not adjoin. 
Moreover, the maximum transmitting output directions are performed to the base station which has an 
opening in a message channel 

[0058] The group control data referred to in order to perform the maximum transmitting output control 
are stored in the table 134. In order to perform the maximum transmitting output control, group control 
data show the sequence of the base station which makes a transmitting output max, while showing in 
which group a base station exists. 

[0059] The channel limit exaggerated notice section 141 notifies that all of three channels of a 
convention were buried in one area to the group control section 133. The transmitting output-control 
section 142 controls the strength of the level of a control channel signal, and it performs control which 
makes control channel signal level max according to the maximum transmitting output directions from 
the group control section 133 while it lowers control channel signal level, when all of three channels of a 
convention are buried. 

[0060] In such a configuration, the 4th - the 6th base station 130-132 where the 1st - the 3rd base station 
127-129 adjoin the 1st group and this are made with the 2nd group, and suppose at present that the 
transmitting output of the 2nd base station 128 and the 5th base station 131 is made with max. 
[0061] Here, supposing three terminals which are not illustrated in area 136 talk over the telephone, the 
channel limit exaggerated notice section 141 will notify that all of three channels of a convention were 
buried to the group control section 133. At this time, the transmitting output-control section 142 of the 
2nd base station 128 lowers control channel level. 

[0062] By referring to a table 134, the group control section 133 which received this notice performs the 
directions which make max control channel level of the 1st base station 127 which has an opening in a 
message channel while forming the area 135 which does not adjoin the area 139 of the 5th base station 
131. According to these directions, the transmitting output-control section 142 of the 1st base station 
127 makes control channel level max. 

[0063] The maximum transmitting output control will be performed in the 1st and 2nd groups similarly 
hereafter, and distribution of traffic will be performed by this. Moreover, the regulation signal 
transmitting section 123 shown in drawing 13 explained with the 2nd operation gestalt instead of the 
transmitting output-control section 142 may be formed. 

[0064] In this case, when it is detected that all of three channels of a convention were buried with the 
channel limit exaggerated notice section 141, the regulation signal transmitting section 123 awaits the 
regulation signal with which use of an applicable base station tells that current is impossible, and it 
transmits to a terminal. 

[0065] Furthermore, control channel ON / OFF section 125 shown in drawing 14 explained with the 3rd 
operation gestalt instead of the transmitting output-control section 142 may be formed. In this case, 
when it is detected that all of three channels of a convention were buried with the channel limit 
exaggerated notice section 141, control channel ON / off section 125 makes off transmission of the 
control channel signal transmitted from the applicable base station. 
[0066] 

[Effect of the Invention] As explained above, according to this invention, it is effective in the ability to 
make other base stations distribute the traffic concentrated on the specific base station. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the traffic load distribution method in migration 
communication system. Especially the traffic load distribution method in this migration communication 
system is applied to a Personal Handyphone System (PHS). The message channel per one base station is 
regulated by legal criteria with three channels, and the case where it cannot talk over the telephone 
generates PHS in the area in which many men gather. Then, the method which can cover a message in 
such an area is demanded. 
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PRIOR ART 

[Description of the Prior Art] The system configuration Fig. of PHS is shown in drawin g 16 , and the 
explanation is given. The sign 1 shown in this drawing is the PHS exchange connected to the public 
network 2. 3, 4, and 5 are two or more base stations (CS) by which cable connection was made at the 
PHS exchange 1, and each forms the about 100-200m message area 6, 7, and 8 by the transmitted 
electric wave. 

[0003] The migration telephone (it is henceforth called a terminal) which is not illustrated is in any of 
that message area 6, 7, and 8 they are, the control channel signal of the highest level transmitted from 
each base stations 3-5 is chosen, and it telephones to a partner by performing dispatch/arrival through 
this selection base station (any of 3-5 are they?). 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, it is effective in the ability to 
make other base stations distribute the traffic concentrated on the specific base station. 
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TECHNICAL PROBLEM - 

[Problem(s) to be Solved by the Invention] By the way, in PHS mentioned above, there were few 
message channels per one base station as three channels, traffic concentrated and there was a problem 
which the case where it cannot talk over the telephone generates in the area in which many men gather. 
[0005] When three terminals 12, 13, and 14 which exist in each area 6-8 of drawing 16 in area 7 in 
drawing 1 7 which filled in terminals 10-18 perform dispatch/arrival through the 2nd base station 4, it 
becomes impossible for example, for other two base stations 15 and 16 which exist in the same area 7 to 
perform dispatch/arrival. 

[0006] Other terminals 15 and 16 move in the area 6 and the eight directions, for performing 

dispatch/arrival through other base stations 3 and 5, and even the point with which a base station 3 or the 

level of 5 becomes high needs to move, and it is necessary to choose a base station 3 or the control 

channel signal of 5 fi-om the level of the control channel signal of a base station 4. 

[0007] Since it is rare to concentrate on specific area since the person holding terminals 10-18 is in a 

walk time in the usual case, traffic is distributed and the problem mentioned above is seldom produced. 

However, at a stadium or a theater, a terminal without migration focuses on specific area, traffic will 

concentrate on a specific base station by this, and the problem mentioned above will arise. 

[0008] This invention is made in view of such a point, and aims at offering the traffic load distribution 

method in the migration communication system which can make ottier base stations distribute the traffic 

concentrated on the specific base station. 
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MEANS 

[Means for Solving the Problem] The principle Fig. of this invention is shown in drawing 1 . The traffic 
load distribution method in the migration communication system shown in this drawing It is what 
distributes the traffic concentrated on one base station to other base stations. The description of this 
invention A traffic intensive detection means 25 to detect the traffic concentration condition exceeding 
the channel by terminals 37, 38, 39, 40, and 41 focusing on the message area 28 which the self-base 
station 21 forms which can be convention talked over the telephone, While lowering the control channel 
signal level of the self-base station 21 at the time of traffic concentration condition detection A 
transmitting output-control means 26 to perform control which performs the directions which raise 
control channel signal level to the circumference base station 20, and raises control channel signal level 
according to directions of the point from the circumference base station 20 is provided in base stations 
20 and 21 . It is in having constituted so that taking up and down of control chaimel signal level might be 
performed so that the terminals 37 and 38 of the message area 27 neighborhood of the circumference 
base station 20 in the message area 28 of the self-base station 21 may enter in the message area 33 of the 
circumference base station 20. 

[0010] That is, by lowering the control channel signal level of the base station 21 of a traffic 
concentration condition, as the ellipse 34 of a broken line shows, message area is reduced. By raising the 
control channel signal level of the circumference base station 20, as the ellipse 33 of a broken line 
shows, message area is expanded. By this, the terminals 37 and 38 which had received the control 
channel signal of a base station 21 until now go into the message area 33, and come to receive the 
control channel signal of a base station 20. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 2 is drawing for explaining the traffic load distribution method in PHS 
of the 1st operation gestalt of this invention. However, the public network 2 shown in drawin g 16 in this 
drawing 2 was omitted. 

[0012] In drawing 2 , signs 20, 21, 22, and 23 are two or more base stations, as shown in drawijig 3 , 
possess the traffic concentration detecting element 25 and the transmitting output-control section 26 
which are the description element of this invention, and are constituted. 

[0013] It detects that the traffic of the predetermined number exceeding the channel (three channels) 
which can be convention talked over the telephone concentrated the traffic concentration detecting 
element 25 on the specific base station when a terminal focused on one message area which a base 
station forms. 

[0014] The transmitting output-control section 25 is controlled to control the strength of the level of a 
control channel signal, and to direct to raise control channel signal level to the circumference base 
station, while lowering the control channel signal level of the base station which detected the traffic 
concentration condition (increment directions in a transmitting output), and to raise control channel 
signal level according to the increment directions in a transmitting output from other base stations. 
[0015] For example, it concentrates on a predetermined area so that the terminal shown with signs 36, 
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37, 38, 39, 40, 41 , and 42 when each base stations 20-24 form area in drawing 2 by the control channel 
signal of the same level, as signs 27, 28, 29, and 30 show may illustrate, and suppose that terminals 37- 
41 focused on the area 28 which a base station 21 forms by this. 

[0016] In this case, when the traffic concentration detecting element 25 of a base station 21 detects a 
traffic concentration condition, suppose that it directed to raise control channel signal level to the 
circumference base stations 20 and 22 as the transmitting output-control section 26 of the self-base 
station 21 lowers control channel signal level and arrow heads 31 and 32 show. 
[0017] According to these directions, the transmitting output-control section 26 of the circumference 
base stations 20 and 22 raises control channel signal level. By the above control, the area 27 and 29 of 
narrowing and base stations 20 and 22 becomes large like the area shown with signs 33 and 35 like the 
area which the area 28 of a base station 2 1 shows with a sign 34. 

[0018] And if the terminals 37, 40, and 41 which awaited among the terminals 37-41 which existed in 
the area 28 before a level control, and were less than holding level go into the area 33 and 35 which 
spread by level rise, they will choose. the control channel signal of the base stations 20 and 22 which 
form the area 33 and 35. 

[0019] This can distribute the traffic which was being concentrated on the base station 21 to the 
circumference base stations 20 and 22, and the terminals 37, 40, and 41 which were not able to perform 
a message will be in the condition which can be talked over the telephone, 

[0020] Next, the approach by the 1st which detects the traffic concentration condition which the traffic 
concentration detecting element 25 mentioned above - the 3rd invention is explained. When the 1st 
approach memorizes the terminal equipment item number number (it is henceforth called ID) whose 
base station which carried out the call loss is the specific number of the terminal itself when the call loss 
from which a call is cut by lock out of a control channel signal in a base station occurs and call loss 
occurs after that, the same ID ignores, and.it counts the memorized number of ID, memorizing different 
ID which newly produced call loss. And when the number of counts exceeds a predetermined threshold 
in predetermined time, it judges with a traffic concentration condition. 

[0021] That is, if the number of ID memorized by ID storage control section 45, the call loss number 
table 46 which memorizes ID by control of ID storage control section 45, and this table 46 is counted to 
the traffic concentration detecting element 25 and this number of counts exceeds a setting threshold, "4", 
in the setup time to it as shown in drawin g 4 , the judgment section 47 judged to be a traffic 
concentration condition will be formed. [ for example, ] 

[0022] In such a configuration, if the terminal of ID "1 1111111" performs a link channel probability 
demand to the base station of 3 subscriber talk state as a sign 48 shows to drawing 5 , since call loss will 
occur, as a sign 50 shows, ID storage control section 45 registers the ID " 1 1 1 1 1 1 11 " into the call loss 
number table 46. Under the present circumstances, as a sign 51 shows, link chaimel allocation refusal is 
performed to the terminal of ID " 1 1 1 1 1 1 1 1 

[0023] Suppose that ID "22222222" from which others differ like this, "33333333", and "44444444" 
were registered. Here, even if dispatch is performed what times from the terminal of ID registered into 
the call loss number table 46, ID storage control section 45 does not change the call loss number table 
46. 

[0024] Next, as a sign 52 shows, when a Unk channel probability demand is performed from the terminal 
of ID "55555555", as the ID "55555555" shows with a sign 53, it registers with the call loss number 
table 46, and suppose that link channel allocation refiisal was performed to the terminal of ID 
"1111111 1 " as a sign 54 showed. 

[0025] In this case, since the number of counts of ID in the judgment section 47 is set to "5" exceeding a 
setting threshold "4", it is judged with a traffic concentration condition and a traffic concentration 
condition is detected. 

[0026] The 2nd approach is explained. As shown in drawing 6 , ID collection directions section 58 
which directs to a base station 21 so that a base station 21 may collect ID of a terminal (ID collection . 
directions) is formed in the maintenance center 57 of the PHS exchange to which the base station 21 was 
connected. 
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[0027] Moreover, according to those ID collection directions, it awaits to a base station, and ID report- 
request control section 59 which carries ID report request at information information, and transmits at 
the terminal of a condition, and the judgment section 60 judged to be a traffic concentration condition 
when the number of ID reported according to ID report request is counted and this number of counts 
exceeds a predetermined threshold in predetermined time are formed. 

[0028] In such a configuration, as a sign 61 shows to drawing 7 , ED collection directions section 58 of a 
maintenance center 57 sends out ID collection directions shown with a sign 62 to the base station 21 
which forms the area where traffic concentration is expected. 

[0029] By this, as a sign 63 shows, it exists in the area of a base station 21, and ID report-request control 
section 59 of a base station 21 awaits, puts on two or more terminals of a condition at information 
information, and transmits ID report request. 

[0030] The judgment section 60 counts ID shown with the sign 64 transmitted from each terminal 
according to this demand. As a sign 65 shows, when this number of counts is over the setting threshold 
in predetermined time, a traffic concentration condition is detected by judging with a traffic 
concentration condition, as a sign 66 shows. 

[0031] The 3rd approach is explained. This approach uses location registration area (general calling 
area). It is prepared.in order to determine which area the PHS exchange 1 which received arrival of the 
mail from the public network which general calling area is the large area 78 or the thing of 85 which 
includes two or more base stations 68-72 shown in drawing 8 , the area 73-77 of 79-81, or 82 to 84 
group, and is not illustrated should just call. 

[0032] Usually, a terminal 87 memorizes a general caUing area nimiber from the contents of information 
information, when a power source is turned ON, and it transmits a location registration demand to a base 
station 70. The general calling area 78 which calls a terminal 87 from the PHS exchange 1 by this is 
determined. 

[0033] At this time, even if a terminal 87 moves [ in the inside of the general calling area 78 ] where, it 
does not perform a location registration demand. Henceforth, the timing which performs location 
registration is a time of the general calUng area number of information information differing from what 
the terminal 87 has memorized, when the general calling area 78 is left and it goes into other general 
calling area 85. 

[0034] All the general calling area numbers of the information information transmitted from the base 
stations 68-72 in the same location registration area 78 are the same. For this reason, a terminal 87 
performs a location registration demand. 

[0035] Then, the 3rd approach is in the general calling area 105 formed of 97 to area 104 group of 
terminals 89-96, as shown in drawing 9 . They are other general calling area (henceforth) in false about 
the area 100,101 which a terminal is likely to concentrate. When it is called false area, it pretends that a 
sign 106 shows and a terminal moves to that false area 106, a location registration demand is made to 
transmit, and when the number of these transmitting location registration demands exceeds a setting 
threshold in predetermined time, it is made to judge with a traffic concentration condition. 
[0036] In order to realize this approach, as shown in drawing 10 , the false area registration directions 
section 108 is formed in the PHS exchange 1, and the general calling area changed-number section 109 
and the judgment section 1 10 are prepared and constituted in the traffic concentration detecting element 
25 of base stations 92 and 93. 

[0037] The false area registration directions section 108 performs false area registration directions to the 
base stations 92 and 93 which form the area 100,101 to make into the false area 106, as shown in 

drawin g 9 . 

[0038] The general calling area changed-number section 109 changes a general calling area number 
according to false area registration directions. This modification processing is explained with reference 
to drawing U . General calling area changed-number processing changes the general calling area 
number length in the information information from an applicable base station. 

[0039] As shown in drawine 1 1 (a), the configuration of the transmitting information information on a 
terminal has been the information information shown by the 33-n-bit addition ID shown by the 
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entrepreneur identification code of 9 bits shown by 1 12, the general calling area number of n bits shown 
by 1 13, and 1 14, and 1 15, and n bits of a general calling area number length are shown in the 
information information 1 15. 

[0040] For example, as shown in (b), general calling area number- length =16 bit is shown in information 

information, and suppose that the general calling area number was "0000000000101010:binary number" 

= "42:decimal number." If it is usual, "42" of the general calling area number will be notified. 

[0041] However, by the general calling area changed-number section 109, as the area is shown in (c) in 

a specific base station to make into false area, the general calling area number length in information 

information is changed into 12 bits. By this, a general calling area number becomes 

"0000000000 10:binary number" = "the number of 2:10 **." 

[0042] The judgment section 1 10 judges with a traffic concentration condition, when the number of the 
location registration demands which have transmitted when a terminal goes into the false area 106 
exceeds a setting threshold in predetermined time. 

[0043] In such a configuration, as a sign 61 shows to drawing 12 , the false area registration directions 
section 108 of the PHS exchange 1 sends out the false area registration directions shown with a sign 118 
to the base stations 92 and 93 which form the area where traffic concentration is expected. 
[0044] According to these directions, the general calling area changed-number section 109 of base 
stations 92 and 93 changes a general calling area number. Although this changed general calling area 
number is put on information information and transmitted to a terminal, suppose that two or more 
terminals included in false area received the information information on the base station 92 shown with 
a sign 1 19 in this case. 

[0045] In this case, each terminal detects modification of location registration area (general calling area), 
as a sign 120 shows, and it newly memorizes "2" of a general calling area number by performing a 
location registration demand to a base station 92, as a sign 121 shows. 

[0046] Moreover, the judgment section 110 of a base station 92 detects a traffic concentration condition 

by judging with a traffic concentration condition, when the number of location registration demands is 

counted and this number of counts exceeds a setting threshold in predetermined time. 

[0047] Next, the 2nd operation gestalt is explained with reference to drawing 13 . However, the same 

sign is given to the part corresponding to each part of the 1st operation gestalt shown in drawin g^ and 

drawing 3 in the 2nd operation gestalt shown in di'awing 13 , and the explanation is omitted. 

[0048] The description of the 2nd operation gestalt shown in drawing 13 is having formed the regulation 

signal transmitting section 123 in base stations 20-23. When a traffic concentration condition is detected 

by the traffic concentration detecting element 25, the regulation signal transmitting section 123 awaits 

the regulation signal with which use of an applicable base station tells that current is impossible, and 

transmits to a terminal. 

[0049] For example, in the base station 21 shown in drawing 2 , supposing a traffic concentration 
condition is detected, the regulation signal transmitting section 123 will await the regulation signal with 
which use of the applicable base station 21 tells that the present is impossible, and it will transmit to 
terminals 28, 40, and 41. 

[0050] Each terminals 28, 40, and 41 which received the regulation signal change to the control channel 

of the circumference base stations 20 and 22. This can distribute the traffic which was being 

concentrated on the base station 21 to the circumference base stations 20 and 22. 

[0051] Next, the 3rd operation gestalt is explained with reference to drawin g 14 . However, the same 

sign is given to the part corresponding to each part of the 2nd operation gestalt shown in drawing 13 in 

the 3rd operation gestalt shown in drawing 14 , and the explanation is omitted. 

[0052] The description of the 3rd operation gestalt shown in drawin g 14 is having formed control 

channel ON / OFF section 125 in base stations 20-23. Control channel ON / off section 125 makes off 

transmission of the control channel signal transmitted fi-om the applicable base station, when a traffic 

concentration condition is detected by the traffic concentration detecting element 25. Moreover, when it 

comes to traffic concentration condition un-detecting, it sets to ON again. 

[0053] Thus, by suspending transmission of a control channel signal compulsorily, it awaits, the change 
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of the control channel to other base stations is urged to a terminal, and distribution of traffic is aimed at. 
[0054] Next, the 4th operation gestalt is explained with reference to drawing 1 5 . In the system which 
(base station CS) 127-132 of a high power mold are connected to the PHS exchange 126, and is 
constituted, the 4th operation gestalt shown in this drawin g 15 forms the group control section 133 and 
the group control data storage table 134 in the PHS exchange 126, and prepares and constitutes the 
channel limit exaggerated notice section 141 and the transmitting output-control section 142 in each 
base stations 127-132 further. 

[0055] In the base stations 127-132 of a high power mold, it is a base station with the area 135-140 
which covers the range of 1-1. 5km radius. Although the range of 1-1. 5km radius must be covered by 
regular 3 message channels (three channels) in one base station, since traffic is not well sold for three 
channels, the base station has been densely installed so that two or more area may overlap. 
[0056] Moreover, since a control channel interferes, there is and it becomes impossible to transmit to a 
terminal normally when such installation is performed, it is constituted so that the synchronization 
between base stations may be taken and interference may be prevented. 

[0057] The group control section 133 carries out the maximum transmitting output control which 
performs the directions which make one group three or more base stations with which area laps 
mutually, make max control channel level of one base station in each group, and are made into this max 
so that the area of the base station a contiguity group's maximum transmitting output may not adjoin. 
Moreover, the maximum transmitting output directions are performed to the base station which has an 
opening in a message channel. 

[0058] The group control data referred to in order to perform the maximum transmitting output control 
are stored in the table 134. In order to perform the maximum transmitting output control, group control 
data show the sequence of the base station which makes a transmitting output max, while showing in 
which group a base station exists. 

[0059] The channel limit exaggerated notice section 141 notifies that all of three channels of a 
convention were buried in one area to the group control section 133. The transmitting output-control 
section 142 controls the strength of the level of a control channel signal, and it performs control which 
makes control channel signal level max according to the maximum transmitting output directions from 
the group control section 133 while it lowers control channel signal level, when all of three channels of a 
convention are buried. 

[0060] In such a configuration, the 4th - the 6th base station 130-132 where the 1st - the 3rd base station 
127-129 adjoin the 1st group and this are made with the 2nd group, and suppose at present that the 
transmitting output of the 2nd base station 128 and the 5th base station 131 is made with max. 
[0061] Here, supposing three terminals which are not illustrated in area 136 talk over the telephone, the 
channel limit exaggerated notice section 141 will notify that all of three channels of a convention were 
buried to the group control section 133. At this time, the transmitting output-control section 142 of the 
2nd base station 128 lowers control channel level. 

[0062] By referring to a table 134, the group control section 133 which received this notice performs the 
directions which make max control channel level of the 1st base station 127 which has an opening in a 
message channel while forming the area 135 which does not adjoin the area 139 of the 5th base station 
131. According to these directions, the transmitting output-control section 142 of the 1st base station 
1 27 makes control channel level max. 

[0063] The maximum transmitting output control will be performed in the 1st and 2nd groups similarly 
hereafter, and distribution of traffic will be performed by this. Moreover, the regulation signal 
transmitting section 123 shown in drawing 13 explained with the 2nd operation gestaU instead of the 
transmitting output-control section 142 may be formed. 

[0064] In this case, when it is detected that all of three channels of a convention were buried with the 
channel limit exaggerated notice section 141, the regulation signal transmitting section 123 awaits the 
regulation signal with which use of an applicable base station tells that current is impossible, and it 
transmits to a terminal. 

[0065] Furthermore, control channel ON / OFF section 125 shovra in drawing 14 explained with the 3rd 
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operation gestalt instead of the transmitting output-control section 142 may be formed. In this case, 
when it is detected that all of three channels of a convention were buried with the channel limit 
exaggerated notice section 141, control channel ON / off section 125 makes off transmission of the 
control channel signal transmitted from the applicable base station. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the principle Fig. of this invention. 

[Drawing 2] It is drawing for explaining the traffic load distribution method in PHS of the 1st operation 
gestah of this invention. 

[Drawing 3] It is drawing showing the description element of the base station of the 1st operation gestalt 
shown in drawing 2 . 

[Drawing 4] It is the 1st traffic intensive detection block diagram. 

[Drawin g 5] It is the 1st traffic intensive detection actuation explanation sequence diagram. 
[Drawing 6] It is the 2nd traffic intensive detection block diagram. 

[Drawing 7] It is the 2nd traffic intensive detection actuation explanation sequence diagram. 

[Drawin g 8] It is a location registration area (general calling area) explanatory view. 

[Drawin g 9] It is the 3rd traffic intensive detection explanatory view. 

[Drawing JO] It is the 3rd traffic intensive detection block diagram. 

[Drawin g 1 1 ] It is a general calling area changed-number processing explanatory view. 

[Drawin g 12] It is the 3rd traffic intensive detection actuation explanation sequence diagram. 

[Drawing 13] It is the block block diagram of the base station by the traffic load distribution method in 

PHS of the 2nd operation gestalt of this invention. 

[Drawing 14] It is the block block diagram of the base station by the traffic load distribution method in 
PHS of the 3rd operation gestalt of this invention. 

[Drawing 151 It is a system configuration Fig. by the traffic load distribution method in PHS of the 4th 

operation gestalt of this invention. 

[ Drav/ing 16] It is the system configuration Fig. of PHS. 

[Drawing 17] It is drawing for explaining the conventional trouble. 

[Description of Notations] 

20 21 Base station 

25 Traffic Intensive Detection Means 

26 Transmitting Output-Control Means 

27 28 Message area of base stations 20 and 21 

33 Message Area Formed when Control Channel Level is Raised 

34 Message Area Formed when Control Channel Level is Lowered 
36-41 Terminal 
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[Drawing 10] 
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\z.mmmm^mK.x\^^fz.m^. n^e> 6rv^-rj:5(- h 
=7\i>y^m^^mtn'^'r^:^t\^x,^x vy^^y^m 

[0 0 3 1 ] m3(o:)jm^m.m't^o :i(r):^m^iiLm^ 

^n^m^ VTt\t. ms i::^irm^<ommm 68-72 

40 X\t7 9 — 8 l(7:):^VT7 3 — 7 7Xf*8 2 — 84p^ 

^^^A^m^^ hmm^^ntz phs ^mm i t*<Dmm 

tti -t^: J: V ^ * 6 /c i?) tt ^ tt T V ^ 5 t> 
(DXh^^ 

[0 0 3 2] mm. ^^ms 7fimffig^^vtcLfcir t 

mm? o-^iitm^i^^^^mm't^o ^ti\^xoxPH 
s^m^i^^hm^ms 7^f^i>*w-r-^(¥w^y r 7 

50 [0 0 3 3] ^ffi*^8 7i^-^t^ffi^yr 7 8 




7 

[0 0 3 4] m—iiLm^^^ VT7 s ^(Dmmm e s — 

10035] -^r-e. ms m 9 I^itj^-T J: 5> 

id, ^^ms 9 — 9 eco^yr 9 y-^i o 4i¥icij:o-c 
m^^ti^-^^m^ y r 1 0 5 t^^or. is^a;^^* 
4^ L-^ 9 y r 1 0 0 , 10 1 ^mu^\^i&<D—^i^ 

i") ^^m^^'t(Dmu=^ y T 1 o 6 

[0 0 3 6] :ico:^m^m^'t^f-isb{^mi oiz-^-rx 

-^pf di^ y T#-^^M?FP 10 9 Rifm'^^ 110^^ 

[0 0 3 7] y r^mmyf^^ i o s\t. h 9 tci^ 
L/ci:5{-. i^m^yr 1 0 6^ Lfcv^^yr 1 0 0, 

TJ^^ffV h(DX^^o 

[0 0 3 8] -^(^ob^ y r s-^^^jESP 1 0 9 ti, 
^ y r ^^fg^t-i^;; cr-^pf tb^ y T#-^^SM-r 5 

[0039] mil (a) ci^i" J: 5 ffi^^^coil^ 

it«^tf^c?5fli^ti. 1 1 2Xif^-t9\f^y v^^mmn 
mm^. 1 1 3 XTv^-Tn t'-/ V(7:>~^\^m^ y rs-§-. 

114 T*7jt-r 3 3 - n ID. 115 T'tj^-T 

[0 0 4 0] (b) \^7f^'t^o\^. mL^mm^\^ 

^rPfW^y r#-^;d5 rooooooooooioiolo : 2ii^J = 
r4 2 : 1 oififcj xh^titir^o mnx^}x\t^(D 

[0 0 4 1] L^^i^L. ^(7)^y r^jg^^y r ^ 
^#^s^^^-:^t5v^Tfi. -^t^m^y t#^^m^i o 

9(c:i:oT. 0iJx.«. (c) ^^atf^^' 

<^-^(¥m^y r#-^ft^ 1 2 1'-;/ htei^M-r^o 
{;ii:or. — y T#-^;65 rooooooooooio : 2ii 

= r2 : 1 Oil^J ^/^5o 
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[0 0 4 2] n-^n 1 1 0 fi. ^^mf>m&.^ y r i o 

6 t;i A ^ r ^ J: o Til^m LT # fdSg^^S^Rco^;^^ 

[0 0 4 3] ^<DXofi:m^\^^^''X. Hi 2(:i??-^6 
1 T*7F-rJ: ^1^. PHS^^^lo^M^y T^^JgTj^ 

35 10 8^5^ h^t ^/^«4^;i5^ffl^tt^^y r^j^fig 
i-^Sife^ 9 2, 9 3 1 1 8 XTT^-rmu^ v r s 

10 [0 0 4 4 ] r(7>Jg^lc:S;;i:,TSia^9 2, 9 3<D— ^ 

i^ffi^ y ris^^M^is 10 9 ^S"^pptB^ y t#^o^ 

9X7jk'tmi&m9 2(om^mwi^. mu^^vr^cx^ti 
[0 0 4 5] ^(Dm-^. ^f^^m\m^ i 2 0 T^-fj: 
??F-^ 1 2 1 T*7j^-r J: 0 {^m^m 9 2 -^^iitm^mmM 

^^tT5 r i:(c:J;oT-^Pfm^y r#-^co r2j ^mtz- 

[0 0 4 6] 9 2 <Dm'^^ 1 1 {iB 

[0 0 4 7] ^Cl. ^ 2 1 3 LXm 

m-r^o fi-b. mi s\:^fj^~tm2m^Mm\^^^^^xm2 

[ 0 0 4 8 ] m 1 3 \:i^-rm 2 mmmm<Dii^mi^. m,m 
30 m^^inn 12 3 ^mmm 20 — 23 fci^tt^^cr ^ 

60 Mfflit-^il^ftlHS 1 2 3 fi, t :y^at^«^H:igiS2 

[0 0 4 9] c^ij;tf^. m2{z.7jk-tmmm2 i{zis\y^x. 

^^h^t^mmm^^. nh^^'f<jSMm2s, 4o, a 
i--ii^ft-r^o 

40 loo 5 0] mmm^-^^mvtz^f&^m2s, 4o, 

4 Ifl. /^j2Sjfe^2 0, 2 2C0SlJS|J^-V^>/l^(^^^X. 
t: 5/>:^^;^i2Slfe^2 0, 2 2{c:5>t^:-r^r 
[0 0 5 1] ^(C. IS3^JS?etl^IgIl 4^#BS.LTlft 

m-t^o ftb. d! 1 4^r7T^-r^3 3^^E?l^ffi(^^3v^TIli 1 
[0 0 5 2] lEi 1 4 {zij^-rm 3 ^ffi?f^^coii#fsti. mm 

50 ^^^/^';^>-/;^^r7^F|5^ 2 5^Slfi^2 0 — 2 3 d^tt 
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[0 0 5 3] ^(oxo\^Mm^^'^M^^'(DmiM^^M 

mi 2 6 {Z.miHt}M<Dmi&m (CS) l 2 7—1 3 2;^^ 

m«^7^-^v^ 13 4 ^^tt, w^i^^mmm 127-13 

2t^^^^/l-aPS:^"^<-ii^?F|Sl 4 i^t>'i^mm;^ffl 

[0 0 5 5] W;^MC9Sife^ 127~132t(i. ^ 
@ 1 — 1 . 5 k m(0®ia^;^^<— y Tl 3 5 — 1 

4 0^}^oSJfe^T*fc6. 1 oc^Sife^T*^^ 1 - 1 . 

5 kmC^teia^J®^CD3iilS^^^/l- (3^-V-t-/l-) X 

^o\z.mmm^mz.mm\^x^^o 
[0 0 5 6] ::L(D^o^mm^^<=ro tmrn^^^^ 

<fi:^(Dx^ mi^m?^(Dmm^t^x=^\^^p5±^^^ 

[0 0 5 7] ^7l-":7^$(J»9S 1 3 3 fi. m^\:i:^^)rt^ 

fi/^^3oj[U±coSi^^^^lo<Z)i^/^~y^i: ^^/i- 

[0 0 5 8] ■to^:^i^ftttl;^*fJI9^fT5fci6i;::#.0^i- 
^^/u->^fflpr'-^;55'7"-://i-i 3 4{c:^&^$tbrv^ 

mtmf}^m'Xt'r^mmm<Dmm^7r^'rh(ox^^o 

[0 0 5 9] ^/WMPS:^— ii^dgp 1 4 1 1 

oc^):3i 1; r T^^to 3 ^ ^ ^^/u^5^r o ^ ^ ^ 
yi--:7^$ij»^i 3 3-^ii*ai-^ t>coT*fe5o ig<tf±i;'5*J 

^gi5i 4 2ti. mn^^ ^-Mt^'<Du-</i^(D^^m^mm 

?r-r5t>(^T*$>>9. ^^0 3f^i'^>'l^;?l^*^Tffi*o/Si|^ 
mUi 3 3/^):^^oft:^i^ftW;^Jg;a^l-;^^CTS»W^-r^ 

y um U /I. ^ ^ ^ -r ^ *J ^» ^ t T 5 ^ o 

[0 0 6 0] :L(o^o^mm^^^^x. ^l-||3Sife 
^1 2 7^-1 2 9;^)5||l ^/i— rtbt:iP^i-6^4 
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-meSftfe^l 3 0-13 2;d5m2^/i— -:/^/^^t^-C 
*3<9. m2Slft^l 2 8 tm^mmm \ 3 1 

(^) i§ m ffi ;5 5 ^ ^ ?i ^ tt T V ^ ^ ^ 6 o 
(0 0 6 1 1 r i 3 Qp^\z.m7r^'^^3^(0 

ii^a^FP 1 4 1 7)5, ^^c>3^-v^/i^;65^riS^o?^c::i: 
^^j\--:rmm^i 3 3-^ii^-t-5o ^(^8#. ll2S«e 
^12 8C0]^jtttl/J*Ji9?fPl 4 2;05©J^^-r^/Vl/-<yW 

10 [0 0 6 2] :icr)il^^§:ttfc^/i^":/*Jpgpi 3 3 

x-://vi 3 4^#Ba,-r^r ^(c:j:o-r. I|5S^ 
^13 KT^^yri 3 9ic:pj^L?fcv^my r 1 3 

7co^Ji^^^-^/i^u-</i-^S:^^-r^Ji^^tT5o 

jgTj^t^js cr^ 1 si^^ 12 7 (Dminmtimmu 1 4 2 

[0 0 6 3] 1 S:'O^II 2 >r/^-:7^l^^;l43l^ 

20 1 4 2co{t:b<9(^:. ^2^;^?l^^T!^0^Lfc(^i 3(d7j^ 

[0 0 6 4] :Z(Dm'^. ^•Y^/l-*JPS:^"^-<— a^gPl 
4 1 Tjg^(^)3^-^^/l-;^i5^TS*ofrr i;^5^^ttJ^H 

[0 0 6 5] m^. minititfmm^ 142 <^f-tt? ^ {c^ 

/;^:7g|5i 2 s^i^ttTtctv^o zcom-^. ^^^-/i^M 
30 PS;^-— ii^|F(5 14 1 Xm.'^<D 3 ^•V-^>/V7S>5^TS^ 

1 2 5;55s^3Si^^^;^f^^illff ^tuTV^5*J^^-r-t-/Wt 

[0 0 6 6] 

^^:zt ^*^x% ^m^-^^^^o 
[Hi] ^mM(ommmxh^o 

40 [0 2] *^0>go^l ^ffi?I^fli<7)PHS(;i:}ott^ t 

y^'^^'Am:^^^mm'r^tz^(Dmxh^. 
ims] m2{ziTk'rmimmmm<vmmm(DWi^mm^ 
Tj^-tmxh^o 

[EI4] mi<Dh'7^ ^y^m^mmmf^mx^^, 
mx^^o 

[(i!6] ^2(0^7^ y^m^\kmm^mx^ho 
[[17] m2(ov=7^^y^m^^mm\^mmiy-^:^:^ 
mxh^o 

50 [diB] fims^^yr (-^f^tu^yr) siWET-fc 
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